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KEYBOARD SLIDE MECHANISM 

BACKGROUND OF THE INVENTION 

0001) 1. Field of the Invention 
0002 The present invention relates to a keyboard slide 
mechanism for use in a notebook personal computer, per 
Sonal digital assistant, word processor, typewriter, or the 
like, and to an information device provided with Such a 
keyboard slide mechanism. 

0003 2. Description of the Prior Art 
0004. In recent years, in products like information 
devices, Such as portable personal computers as represented 
by notebook personal computers, in which portability is an 
important factor to be considered to form the product 
concept, further reduction of weight and thickness has been 
sought. On the other hand, there is a demand for better 
operability of Such information devices as achieved in 
particular by maximizing the keystroke of the keyboard used 
as a main input means in them to make the feel of their 
keyboard as close as possible to that of the ordinary key 
board used in desktop personal computers. 

0005 To meet these conflicting demands, for example, 
Japanese Patent Application Laid-Open No. H8-54964 
(Japanese Patent Registered No. 2857353) discloses a key 
board Structure in which individual keys are expanded and 
contracted as a lid is opened and closed. 
0006 Moreover, for example, Japanese Patent Applica 
tion Laid-Open No. H5-298000 (Japanese Patent Registered 
No. 2875697) discloses a keyboard for use as an input means 
in an information processing device in which, when the 
keyboard is not used, the key tops are held down to make the 
device thin and easily portable and, when the keyboard is 
used, the key tops are brought up to Secure a Sufficient key 
stroke for better operability of the device. 
0007 Moreover, for example, Japanese Patent Applica 
tion Laid-Open No. H9-259684 discloses a keyboard that is 
raised and lowered as a lid is opened and closed for better 
operability of the device incorporating it, eventually making 
the device thin and easily portable. 

0008 However, in the structure disclosed in Japanese 
Patent Application Laid-Open No. H8-54964 (Japanese 
Patent Registered No. 2857353) mentioned above, to drive 
a base structure (signal pad structure) from a first position to 
a Second position, it is necessary to use a cam that has a 
protruding portion formed thereon So as to protrude from a 
lid housing having a display Screen housed therein. This not 
only makes Satisfactory reduction of thickneSS impossible, 
but is also undesirable in terms of Safety and appearance. 

0009. In the structure disclosed in Japanese Patent Appli 
cation Laid-Open No. H5-298000 (Japanese Patent Regis 
tered No. 2875697) mentioned above, large mechanisms are 
necessary to permit sliding movement of a flat Spring sheet, 
to permit Sliding operation of a slide bar, and to permit a 
sheet member to move upward and downward as the lid is 
opened and closed. This makes Satisfactory reduction of 
weight and thickness impossible. 

0010. In the structure described in Japanese Patent Appli 
cation Laid-Open No. H9-259684 mentioned above, a large 
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mechanism is necessary to move a housing unit. This makes 
Satisfactory reduction of weight and thickness impossible. 

SUMMARY OF THE INVENTION 

0011. An object of the present invention is to provide a 
keyboard slide mechanism for use in a keyboard Structure 
that permits further reduction of weight and thickness with 
out Sacrificing operability and reliability in a portable per 
Sonal computer or the like. 
0012 To achieve the above object, according to the 
present invention, a keyboard Slide mechanism for use in a 
keyboard that is So Structured that key tops are raised and 
lowered as a sliding member is slid is provided with a rotary 
member that can be rotated, converting means for converting 
the rotating movement of the rotary member into translating 
movement, and movement magnifying means for magnify 
ing the translating movement produced by the converting 
means. Here, the key tops are raised and lowered by con 
Verting the rotating movement of the rotary member into 
translating movement with the converting means, then mag 
nifying the translating movement with the movement mag 
nifying means, and then, transmitting the magnified trans 
lating movement to the sliding member. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0013 This and other objects and features of the present 
invention will become clear from the following description, 
taken in conjunction with the preferred embodiments with 
reference to the accompanying drawings in which: 
0014 FIG. 1 is a perspective view of a hinge portion and 
the Surrounding portion of a notebook personal computer 
embodying the invention; 
0015 FIGS. 2A to 2C are diagrams showing a keyboard 
Slide mechanism embodying the invention; 
0016 FIG. 3 is a perspective view of the keyboard slide 
mechanism embodying the invention; 
0017 FIGS. 4A to 4D are diagrams showing different 
portions of the keyboard Slide mechanism embodying the 
invention; 
0018 FIGS. 5A and 5B are diagrams schematically 
showing the key Structure of the keyboard used in the 
embodiment; 
0019 FIG. 6 is an enlarged side view of the hinge portion 
and the Surrounding portion; and 
0020 FIG. 7 is an enlarged side view of the hinge portion 
and the Surrounding portion. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

0021 Hereinafter, an embodiment of the present inven 
tion will be described with reference to the drawings. FIG. 
1 is a perspective view showing a hinge portion and the 
Surrounding portion of a notebook personal computer as an 
example to which a keyboard Slide mechanism embodying 
the invention is applied. A notebook personal computer like 
this is composed roughly of a display portion 1 and a body 
2. In the following descriptions, the open-end Side of the 
body 2 at which the display portion 1 is opened and closed 
is called the front side of the body 2, and the hinged-end 
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(central) side of the body 2 at which the display portion 1 is 
hinged is called the rear side of the body 2. In FIG. 1, the 
display portion 1 is shown as opened to a predetermined 
angle. 
0022. The display portion 1 has, for example, a liquid 
crystal panel (not shown) fitted behind the inner Surface 
thereof, and is coupled, at both the left-hand and right hand 
ends of the bottom side thereof, to the body 2 with hinge 
portions 3, which will be described later. In FIG. 1, the 
hinge portion at the left-hand end of the bottom side of the 
display portion 1 is omitted. The display portion 1 is rotated 
about these hinge portions 3 and is thereby opened and 
closed. On the other hand, the body 2 has a keyboard 4 and 
other unillustrated components, Such as a circuit board, 
housed therein. 

0023. At the right-hand end of the rear side of the body 
2 is provided a keyboard Slide mechanism S embodying the 
invention. AS the display portion 1 is opened and closed, its 
movement is transmitted through the hinge portion 3, which 
is a part of the keyboard Slide mechanism, to the keyboard 
slide mechanism S. The keyboard slide mechanism S then 
operates in Such a way as to laterally Slide a middle sheet 22, 
provided inside the keyboard 4, through a pin “p,” formed So 
as to protrude upward from the middle sheet 22, and thereby 
raise the individual key tops. This mechanism will be 
described in more detail later. Reference numeral 7 repre 
Sents a base, a block-like member formed out of a thick 
plate, that is fixed to the body 2. The base 7 has the rear-end 
portion thereof formed into a plate-shape portion 7a, to 
which the hinge portion 3 is fitted. The keyboard slide 
mechanism S may be provided at the left-hand end of the 
rear side of the body 2, or at both ends. 
0024 FIGS. 2A to 2C are diagrams showing a keyboard 
slide mechanism embodying the invention, with FIGS. 2A, 
2B, and 2C respectively showing a plan View, a right-hand 
side view, and a front view thereof. These figures show the 
keyboard slide mechanism with the display portion 1 closed. 
FIG. 3 is a perspective view of the keyboard slide mecha 
nism, with the display portion 1 opened to a predetermined 
angle. 

0.025. As shown in these figures, the keyboard slide 
mechanism S embodying the invention is composed essen 
tially of a hinge portion 3, an interlocked cam portion 5, and 
a slide Stroke magnifying lever portion 6. The hinge portion 
3 includes a display mount portion 10 having the shape of a 
Substantially L-shaped lever and fixed to the display portion 
1, a bracket 9 having the shape of a wound-up elongate plate 
and fixed to the base 7 of the body 2, and an interlocked cam 
support portion 11 shaped like the letter C. A shaft 12 is 
rotatably Supported on the interlocked cam Support portion 
11 and the bracket 9. The shaft 12 is, at the right-hand end 
thereof, coupled to the hinged end of the display mount 
portion 10. The interlocked cam support portion 11 has both 
the left-hand and right-hand ends thereof bent backward so 
as to form bracket portions 11a and 11b on which the shaft 
12 is Supported. 
0026. The display mount portion 10 has plate-shaped 
portions 10a and 10b formed so as to extend leftward 
therefrom. In these plate-shaped portions 10a and 10b are 
formed holes “b” to permit the display mount portion 10 to 
be fitted to the display portion 1 with screws. The bracket 9 
has a plate-shaped portion 9a formed So as to extend 
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downward therefrom and the interlocked cam Support por 
tion 11 has a plate-shaped portion 11c formed So as to extend 
downward therefrom. In these plate-shaped portions 9a and 
11c are formed holes “a” to permit the bracket 9 and the 
interlocked cam Support portion 11 to be fitted to the base 7 
with screws. The plate-shaped portion 9a has a U-shaped cut 
9b formed in a lower portion thereof for positioning on the 
base 7. 

0027. The display mount portion 10 is fixed to the display 
portion 1 with screws put through the holes “b” formed in 
the plate-shaped portions 10a and 10b. The bracket 9 is fixed 
to the base 7 with screws put through the hole “a” and the 
cut 9b formed in the plate-shaped portion 9a. As a result, the 
hinge portion 3 is coupled to the display portion 1 and to the 
base 7 So as to function as a hinge. The interlocked cam 
support portion 11 is fixed to the base 7 with screws put 
through the holes “a” formed in the plate-shaped portion 
11C. 

0028. The interlocked cam portion 5 is composed of a 
substantially cylindrical cam 8 penetrated by the shaft 12 so 
as to be located at the center, a Substantially cylindrical cam 
13 engaged with the shaft 12 so as to be fixed at the left, and 
a Substantially cylindrical cam 14 engaged with the Shaft 12 
so as to be fixed at the right. The cams 13 and 14 are 
individually fixed to the shaft 12 with pins that penetrate the 
shaft 12 as well as the cams 13 and 14. Thus, as the shaft 12 
rotates, the cams 13 and 14 rotate together, but the cam 8, 
which is freely movable in both the rotating and sliding 
directions, does not directly rotate together. 

0029. The slide stroke magnifying lever portion 6 is 
composed essentially of a lever 15 having the shape of an 
elongate plate and a lever Support portion 16 having the 
shape of a flat plate. The lever Support portion 16 has holes 
“c” formed in diagonal comers thereof, and is fixed to the 
base 7 with screws put through these holes “c.” The lever 15 
is pivotably supported on a pin 17 that is formed at the 
right-hand end of a rear portion of the lever Support portion 
16 so as to protrude downward therefrom. Moreover, a pin 
18 provided at the center of a front portion of the lever 
Support portion 16 So as to protrude downward therefrom is 
put through an elongate hole (not shown) formed in the lever 
15. This restricts the range of rotation of the lever 15. By 
making the lever 15 not thicker than the cams 8, 13, and 14, 
it is possible to realize a lower-profile Structure. 

0030 The cam 8 has a projection 8g, having substantially 
the shape of a rectangular parallelepiped, formed So as to 
protrude forward therefrom. This projection 8g is put 
through a rectangular Slide hole 11d formed in the inter 
locked cam Support portion 11, and is engaged with a 
substantially U-shaped cut 15a formed at the rear end of the 
lever 15. Depending on the rotation angle of the shaft 12, the 
cam 8 meshes with either the cam 13 or the cam 14. Since 
the cam 8 is freely rotatable with respect to the shaft 12, as 
the shaft 12 rotates, the cam 8 tends to rotate together with 
either the cam 13 or the cam 14 So as to be kept meshed 
therewith. This rotation of the cam 8 is restricted by the 
projection 8g formed on the cam 8 and the slide hole 11d 
formed in the interlocked cam support portion 11. On the 
other hand, a U-shaped cut 15b formed at the front end of the 
lever 15 is engaged with the pin “p” formed so as to protrude 
upward from the right-hand end of a rear portion of the 
middle sheet 22 provided inside the keyboard 4. 
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0031. In the structure described above, as the display 
portion 1 is opened and closed, the display mount portion 10 
rotates, and thus the shaft 12 rotates together. Now, the 
operation of the keyboard Slide mechanism embodying the 
invention will be described with reference to FIGS. 4A to 
4D. These figures schematically show different parts of the 
keyboard slide mechanism embodying the invention. FIG. 
4A is a perspective view of the cams 13 and 14 provided in 
the interlocked cam portion 5 So as to rotate together with 
the shaft 12. 

0.032 The cams 13 and 14 each have a protruding portion 
13a or 14a having a Surface perpendicular to the rotation 
axis C, a recessed portion 13b or 14b having a Surface 
perpendicular to the rotation axis C, and a Slanting Surface 
13c or 14c. For simplicity's sake, in the following descrip 
tions, when the cam 13 or 14 is in the state shown in FIG. 
4A, i.e. in the State in which the protruding portion 13a or 
14a is located in the highest position, it is described as 
positioned at a rotation angle of 0 as indicated by arrow D. 
It is assumed that the rotation angle increases counter 
clockwise about the rotation axis C as indicated by arrow E 
when the cam 13 or 14 is viewed from the direction in which 
it has its protruding and recessed portions. 
0033 FIG. 4B shows the state of the interlocked cam 
portion 5 and the lever 15 when the display portion is closed. 
FIG. 4C shows the state of the interlocked cam portion 5 
and the lever 15 when the display portion is opened and the 
key tops, described later, of the keyboard are raised So as to 
make the keyboard ready to be operated. FIG. 4D shows the 
state of the interlocked cam portion 5 and the lever 15 when 
the display portion is further opened. 
0034. As described earlier, the interlocked cam portion 5 
is composed of a Substantially cylindrical cam 8 penetrated 
by the shaft 12 So as to be located at the center, a Substan 
tially cylindrical cam 13 engaged with the shaft 12 So as to 
be fixed at the left, and a substantially cylindrical cam 14 
engaged with the Shaft 12 So as to be fixed at the right. Here, 
as the Shaft 12 rotates, the cams 13 and 14 rotate together, 
but the cam 8, which is freely movable in both the rotating 
and Sliding directions, does not directly rotate together. The 
cam 8 has nothing to do with the rotation of the shaft 12, and 
thus does not rotate but reciprocates laterally along the shaft 
12 by being meshed with either the cam 13 or the cam 14. 
0.035 Suppose that the display portion 1 is now closed. 
As shown in FIG. 4B, the cam 13 at the left is positioned, 
according to the definition explained earlier, at a rotation 
angle of 180°. The cam 8 is in contact with, and is thus 
meshed with, the cam 13. Specifically, the surfaces of the 
cams 8 and 13 that face each other are all in contact with 
each other, i.e. the protruding portion 8a with the recessed 
portion 13b, the Slanting Surface 8c with the Slanting Surface 
13c, and the recessed portion 8b with the protruding portion 
13a. In this State, the cam 14 located at the opposite Side of 
the cam 8 is positioned at a rotation angle of about 300. 
Here, the cam 8 is in contact with the cam 14 at the 
protruding portions 8d and 14a. On the other hand, the cam 
8 is meshed with the cam 13, and is thus located at the 
left-hand end of the Stroke of the reciprocating movement of 
the cam 8. Naturally, the projection 8g formed integrally on 
the cam 8 is located at the left. 

0.036 When the display portion 1 starts opening, and the 
shaft 12 starts rotating in the direction indicated by arrow F 
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shown in FIG. 4B, the slanting surfaces 8c and 13c of the 
cams 8 and 13, which have up to this point been in contact 
with each other, Start twisting relative to each other and thus 
Start going out of mesh with each other. By contrast, the 
Slanting SurfaceS 8c and 14c of the cams 8 an 14 Start coming 
into mesh with each other. Meanwhile, the cam 8 moves 
rightward. 

0037 FIG. 4C shows the state in which the display 
portion 1 has been opened to a predetermined angle and the 
key tops, described later, have been raised. For example, if 
it is assumed that this predetermined angle is 60, the cam 
13 at the left is positioned at a rotation angle of 240. Here, 
the cam 8 is in contact with the cam 13 at the protruding 
portions 8a and 13.a. On the other hand, the cam 14 located 
on the opposite Side of the cam 8 is positioned at a rotation 
angle of about 0. Here, the cams 8 and 14 are in contact 
with each other at the protruding portion 8d and the recessed 
portion 14b, at the Slanting Surface 8f and the Slanting 
Surface 14c, and at the recessed portion 8e and the protrud 
ing portion 14a. The cam 8 is meshed with the cam 14, and 
is thus located at the right-hand end of the stroke of the 
reciprocating movement of the cam 8. Naturally, the pro 
jection 8g formed integrally on the cam 8 is located at the 
right. 

0038 FIG. 4D shows the state in which the display 
portion 1 is further opened. In this state, the cam 13 at the 
left is positioned, for example, at a rotation angle of about 
300. Here, the cam 8 is in contact with the cam 13 at the 
protruding portions 8a and 13.a. On the other hand, the cam 
14 located on the opposite side of the cam 8 is positioned at 
a rotation angle of about 60. Here, the cams 8 and 14 are 
in contact with each other at the protruding portion 8d and 
the recessed portion 14b and at the recessed portion 8e and 
the protruding portion 14a. During the transition from the 
state shown in FIG. 4C to the state shown in FIG. 4D, the 
cams 8 and 14 remain meshed with each other, and therefore 
it never occurs that the cam 14 presses the cam 8 further 
leftward. Thus, the cam 8 remains at the right-hand end of 
the Stroke of its reciprocating movement, and naturally the 
projection 8g formed integrally thereon remains at the right. 

0039 Here, it is important that, of the surfaces at which 
two cams are meshed, at least one Surface be perpendicular 
to the rotation axis. Specifically, of the surfaces 8a, 8b, 13a, 
and 13b, at least one Surface needs to be perpendicular to the 
rotation axis; similarly, of the surfaces 8a, 8b, 14a, and 14b, 
at least one Surface needs to be perpendicular to the rotation 
axis. Otherwise, the cam 8 continues to move as the display 
portion is further opened. This means that the height of the 
key tops varies constantly, which greatly Spoils the oper 
ability of the keyboard. 

0040 Moreover, it is also important that the cam 8 be 
meshed with either the cam 13 or the cam 14 respectively 
when the display portion is closed to the angle at which the 
key tops are completely lowered or when it is opened to the 
predetermined angle at which the key tops are completely 
raised. Specifically, it is advisable to design So that, when the 
cam 8 is meshed with the cam 13, the cams 8 and 14 are in 
a State rotated through the aforementioned predetermined 
angle relative to each other away from the State in which 
they are meshed. In this design, when the Shaft 12 is rotated 
through the predetermined angle, then the cam 8 is meshed 
with the cam 14. 
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0041 AS described above, the projection 8g of the cam 8 
moves together with the cam 8, Specifically over a stroke of 
2 to 3 mm in this embodiment. Moreover, when the cams are 
meshed together, they are meshed with Slight gaps left 
between them So that they are not fitted together perfectly. 
Without these gaps, the cams do not move. 

0042. The movement of the projection 8g that protrudes 
forward from the cam 8 is transmitted to the lever 15 through 
the cut 15a thereof that engages with the projection 8g, and 
thus causes the lever 15 to rotate clockwise about the pin 17. 
AS a result, the movement of the projection 8g appears in a 
magnified form at the cut 15b. This movement is then 
transmitted to the pin “p,” and thus causes the middle sheet 
22 to move 4 to 5 mm leftward from its initial position. 
Thereafter, even if the display portion 1 is further opened as 
shown in FIG. 4D, the protruding portion 13a of the cam 13 
only slides on the protruding portion 8a of the cam 8. 
Moreover, a margin is Secured in the range of rotation of the 
cams 8 and 14 within which they remains meshed. Thus, the 
cam 8 does not move, and accordingly the middle sheet 22 
remains in position. 

0.043 Conversely, when the display portion 1 starts clos 
ing from the state shown in FIG. 4D and the shaft 12 starts 
rotating in the reverse direction, the cam 14 Starts rotating in 
the reverse direction together. When they rotate past the State 
shown in FIG. 4C, the Slanting surface 14c starts sliding on 
the slanting surface 8c, and thus the cams 8 and 14 start 
going out of mesh With each other, causing the cam 8, and 
thus the projection 8g, to move leftward. Meanwhile, the 
cam 13 rotates in the reverse direction together, and thus the 
protruding portion 8a moves off the protruding portion 13a. 
AS a result, the Slanting Surface 13c Starts sliding on the 
Slanting Surface 8c, and thus the cams 8 and 13 Start coming 
into mesh with each other. 

0044) When the display portion 1 is closed, as shown in 
FIG. 4B, the protruding portion 8d runs onto the protruding 
portion 4a, and the cam 8, and thus the projection 8g, moves 
to the left-side end. In this state, the Surfaces of the cams 8 
and 13 that face each other are all in contact with each other, 
and thus the cams 8 and 13 are now meshed with each other. 
The movement of the projection 8g is transmitted to the 
lever 15 through the cut 15a thereof that engages with the 
projection 8g, and thus causes the lever 15 to rotate counter 
clockwise about the pin 17. As a result, the movement of the 
projection 8g appears in a magnified form at the cut 15b. 
This movement is then transmitted to the pin “p,” and thus 
causes the middle sheet 22 to move rightward back to its 
initial position. 

0.045. In the structure described above, when the display 
portion 1 is opened to a predetermined angle with respect to 
the body 2, the key tops 23, described later, are raised to a 
predetermined height So as to be ready for key input. 
However, even if the display portion 1 is opened to over the 
predetermined angle, the key topS 23 are not raised above 
the predetermined height but are kept at that height So as to 
be kept ready for key input. FIG. 6 is an enlarged side view 
Schematically showing the hinge portion and the Surround 
ing portion in this State. Here, it is preferable that conditional 
formula (1) noted below be fulfilled. 

02tan (h+t)/l (1) 
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0046 where 
0047 0 represents the predetermined angle of the 
display portion 1 with respect to the body 2, 

0048 h represents the predetermined height from 
the top surface of the body 2 to the top surface of the 
key topS 23 in the State ready for key input; 

0049 t represents the thickness of a finger 30 
inserted between the key tops 23 and the display 
portion 1; and 

0050 l represents the distance from the hinge por 
tion 3 to the center of the key top 23 nearest thereto. 

0051) This conditional formula (1) defines the conditions 
under which the display portion 1 is opened So as to permit 
key operation. When typical values 

h=3 mm, t=12 mm, i=57 mm 

0.052 are substituted in conditional formula (1), it gives 
02 about 15. It is to be understood, however, that these 
Specific values are not meant to restrict the implementation 
of the invention in any way. 
0053 Similarly, in the structure described above, when 
the display portion 1 is closed to a predetermined angle with 
respect to the body 2, the key topS 23 Start being lowered. 
FIG. 7 is an enlarged side view schematically showing the 
hinge portion and the Surrounding portion in this State. Here, 
it is preferable that conditional formula (2) noted below be 
fulfilled. 

02 tan'(h+la) 
0054 where 

0055 0 represents the predetermined angle of the 
display portion 1 with respect to the body 2, 

0056 h represents the height from the top surface of 
the body 2 to the top surface of the key tops 23 in the 
State ready for key input; and 

0057 la represents the distance from the hinge por 
tion3 to the nearest edge of the top Surface of the key 
top 23 nearest thereto. 

0058. This conditional formula (2) defines the conditions 
under which, when the display portion 1 is closed, it does not 
touch the key tops 23. When typical values 

h=3 mm, ia-50 mm 

0059) are substituted in conditional formula (2), it gives 
02 about 3. It is to be understood, however, that these 
Specific values are not meant to restrict the implementation 
of the invention in any way. 
0060 An alerting means may be additionally provided 
for making the user notice that the display portion 1 has been 
opened with respect to the body 2 So as to permit key input. 
This is realized, for example as shown in FIG. 3, by 
providing a Switch 31 near the front end of the lever 15. 
When the display portion 1 opens and the lever 15 rotates, 
this Switch 31 is turned on So that the alerting means, 
unillustrated, alerts the user to the State ready for key input. 
0061 The Switch 31 is realized with, for example, a limit 
Switch of a mechanical type. The alerting means is realized 
with an LED, buZZer, or the like. Alternatively, alerting may 
be achieved by painting a portion of the middle sheet 2 red 
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and forming a window in the body 2 through which to 
observe the red portion as the middle sheet 2 is slid. It should 
be noted, however, that this alerting needs to be performed 
before the power to the body is turned on, and therefore, in 
cases where an electrical means Such as an LED or buZZer 
is used, an auxiliary power Source needs to be provided. 

0062) Of the cam surfaces formed on the cams described 
above, the Slanting Surfaces are each So formed as to make 
an angle of about 60 with respect to the length direction of 
the shaft 12. The cams are all made of stainless steel (SUS). 
The cams need to be given Sufficient mechanical Strength So 
that they do not break or crack in the middle of operation. 
Moreover, to prevent the concentration of StreSS on a Single 
point, the cams need to be given Smooth Surfaces. In this 
embodiment, the cams are made of, as a material that meets 
these requirements, stainless steel (SUS) molded by multiple 
injection molding (MIM). 
0.063. The horizontal movement stroke of the projection 
8g of the cam 8 can be increased by increasing the radius of 
the cams, or by reducing the angle of the Slanting Surfaces 
of the cams, i.e. by making those angles acute. However, 
Since the present invention aims at reducing the thickness of 
electronic devices, there is a practical limit to increasing the 
radius of the cams. On the other hand, making the angles of 
the Slanting Surfaces of the cams acute makes the interlocked 
cam as a whole longer, which is contrary to miniaturization. 

0064. In the structure described above, instead of one of 
the cams 13 and 14, a Spring member may be used in Such 
a way as to press the cam 8 against the other cam. That is, 
it is also possible to use a Spring member that presses the 
cam 8 in the direction associated with either the opening or 
closing movement of the display portion 1. This makes the 
Structure of the interlocked cam Simpler. 
0065. Although not illustrated, keyboard slide mecha 
nisms S may be provided at both the left-hand and right 
hand ends of the rear Side of the body 2 So as to operate in 
Synchronism. This helps reduce the StreSS that acts on the 
individual keyboard slide mechanisms as the display portion 
1 is opened or closed. 
0.066 Alternatively, of the keyboard slide mechanisms S 
provided at both the left-hand and right-hand ends of the rear 
Side of the body 2, one may be made to operate in associa 
tion with the opening movement of the display portion 1 and 
the other in association with the closing movement of the 
display portion 1 so that they each slide the middle sheet 22 
in one or the opposite direction. Here, in each of the 
keyboard slide mechanisms, for example, instead of one of 
the cams 13 and 14, a Spring member may be used in Such 
a way as to press the cam 8 against the other cam. That is, 
it is also possible to use a Spring member that presses the 
cam 8 in the direction associated with either the opening or 
closing movement of the display portion 1. 

0067 FIGS. 5A and 5B are front views schematically 
showing the key Structure of the keyboard used in this 
embodiment. FIG. 5A shows a key in the raised state as a 
result of the display portion being opened, and FIG. 5B 
shows a key in the lowered State as a result of the display 
portion being closed. AS shown in these figures, on the body 
2, a key base 21 is fixed that forms the base of the keyboard 
4, and, on top of the key base 21, the middle sheet 22 is laid. 
Further on top, key tops 23, for example formed by rein 
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molding, are arranged as keys, with each key top Supported 
from below by a linking member L composed of a first arm 
24 and a Second arm 25 combined together. 
0068 The first arm 24 and the second arm 25 are coupled 
together in a shape like the letter X to form the linking 
member L, with the two arms rotatable relative to each other 
about a center shaft X. At the bottom end of the first arm 24 
is provided a shaft 24a, which is fitted into brackets 21a 
provided So as to protrude upward from the top Surface of 
the key base 21. Thus, the first arm 24 is pivotably supported 
on the key base 21. Moreover, at the top end of the first arm 
24 is provided a shaft 24b, which is fitted into slide brackets 
23a having elongate holes that are provided So as to protrude 
downward from the bottom surface of the key top 23. Thus, 
the first arm 24 is supported on the key top 23 so as to be 
pivotable and in addition slidable within a predetermined 
range relative thereto. 

0069. On the other hand, at the bottom end of the second 
arm 25 is provided a shaft 25a, which is fitted into slide 
brackets 21b provided so as to protrude upward from the top 
surface of the key base 21. Thus, the second arm 25 is 
pivotably supported on the key base 21. Moreover, at the top 
end of the second arm 25 is provided a shaft 25b, which is 
fitted into brackets 23b provided so as to protrude downward 
from the bottom surface of the key top 23. Thus, the second 
arm 25 is supported on the key top 23 so as to be pivotable 
relative thereto. 

0070 Moreover, from a lower portion of the first arm 24, 
a pressing portion 24c shaped like a flat Spring eXtends 
obliquely downward toward the center as Seen from the 
front. In the state shown in FIG. 5A, in the portion of the 
middle sheet 22 immediately below the pressing portions 
24c is provided a so-called membrane Switch (not shown). 
When the key top 23 is pressed down, the tip of the pressing 
portion 24c presses the middle sheet 22 and turns the 
membrane Switch on. 

0071 Suppose that the display portion 1 that has up to the 
moment been open is now closed. By the action of the 
keyboard slide mechanism S described above, the middle 
sheet 22 slides rightward as indicated by arrow B from the 
State shown in FIG. 5A to that shown in FIG. 5B. This 
brings a hole 22a formed in the middle sheet 22 to just under 
the pressing portion 24c, and thus the pressing portion 24c 
falls into the hole 22a. This causes the linking member L to 
collapse, and as a result the key top 23 is lowered. 
0072 Now Suppose that, conversely, the display portion 
1 that has up to the moment been closed is now opened. By 
the action of the keyboard slide mechanism S, the middle 
sheet 22 slides leftward in the direction opposite to that 
indicated by arrow B. This brings the hole 22a formed in the 
middle sheet 22 away from the pressing portion 24c, and 
thus the pressing portion 24c runs onto the middle sheet 22. 
This causes the linking member L to unfold, and as a result 
the key top 23 is raised. It is to be noted that, in the figures, 
the movement Stroke of the hole 22a is shown longer than 
it actually is for easier understanding of the mechanism. 

0073. In the structure described above, a sensor for 
detecting whether the display portion 1 is open or closed 
may be additionally provided so that, on the basis of the 
signal from the sensor, a CPU provided in the body 2 
controls at least one of the cam 8, the lever 15, and the 
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middle sheet 22 with a driving device Such as a motor or 
Solenoid so that the key tops 23 of the keyboard are raised 
and lowered as the display portion 1 is opened and closed. 
0.074. On the other hand, the keyboard slide mechanism 
S shown in FIG. 3 is a purely mechanical mechanism that 
is not subject to control by a CPU. Therefore, even in an 
uncontrollable state as when the CPU is in a hang-up 
condition, it is possible to lower the key tops without fail by 
closing the display portion 1, and thus it is possible to 
prevent damage to the display portion or failure of the 
keyboard that may result from collision between the key 
tops and the display portion 1. 
0075. The keyboard slide mechanism embodying the 
invention described above is particularly Suitable for use in 
notebook personal computers, personal digital assistants, 
word processors, type writers, and the like. Needless to Say, 
however, it finds wide application, not only in Such devices 
as named just above, but in electronic devices in general 
including information devices Such as cellular telephones, 
that are provided with a display device and an input device 
Such as a keyboard. 

What is claimed is: 
1. A keyboard Slide mechanism for use in a keyboard that 

is So Structured that key tops are raised and lowered as a 
Sliding member is slid, comprising: 

a rotary member that can be rotated; 
converting means for converting rotating movement of 

the rotary member into translating movement, and 
movement magnifying means for magnifying the trans 

lating movement produced by the converting means, 
wherein the key tops are raised and lowered by con 

Verting the rotating movement of the rotary member 
into translating movement with the converting 
means, then magnifying the translating movement 
with the movement magnifying means, and then 
transmitting the magnified translating movement to 
the sliding member. 

2. A keyboard Slide mechanism for use in a keyboard that 
is So Structured that key tops are raised and lowered as a 
Sliding member is slid, comprising: 

a rotary member that can be rotated; 
a cam member for converting rotating movement of the 

rotary member into translating movement; and 
a lever member for magnifying the translating movement 

produced by the cam member, 
wherein the key tops are raised and lowered by con 

Verting the rotating movement of the rotary member 
into translating movement with the cam member, 
then magnifying the translating movement with the 
lever member, and then transmitting the magnified 
translating movement to the Sliding member. 

3. A keyboard Slide mechanism as claimed in claim 1, 
wherein keys of the keyboard are individually provided 

with linking members and, as the sliding member is 
slid, the linking members rotate in Such a way as to 
raise and lower the key tops placed on the linking 
member. 
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4. A keyboard slide mechanism as claimed in claim 2, 
wherein keys of the keyboard are individually provided 

with linking members and, as the sliding member is 
slid, the linking members rotate in Such a way as to 
raise and lower the key tops placed on the linking 
member. 

5. A keyboard slide mechanism as claimed in claim 1, 
wherein the Sliding member Slides parallel to a rotation 

shaft of the rotary member. 
6. A keyboard slide mechanism as claimed in claim 2, 
wherein the Sliding member Slides parallel to a rotation 

shaft of the rotary member. 
7. A keyboard slide mechanism as claimed in claim 2, 
wherein the lever member is as thick as or less thick than 

the cam member. 
8. A keyboard slide mechanism as claimed in claim 2, 
wherein the cam member comprises a first cam that 

rotates together with the rotating movement of the 
rotary member and a Second cam that translates as 
rotating movement of the first cam is transmitted 
thereto through cam Surfaces of the first and Second 
cams, and movement of the Second cam is transmitted 
to the lever member. 

9. A keyboard slide mechanism as claimed in claim 8, 
wherein the first and Second cams are arranged in contact 

with each other on a rotation Shaft of the rotary mem 
ber, 

the first cam rotating together with the rotation Shaft and 
the Second cam sliding axially along the rotation shaft. 

10. A keyboard slide mechanism as claimed in claim 8, 
wherein, on a plane on which the first and Second cams 
make contact with each other, at least one Surface of at 
least one of the first and Second cams is perpendicular 
to the rotation shaft. 

11. A keyboard slide mechanism as claimed in claim 8, 
wherein the cam member comprises two first cams that 

rotate together with the rotating movement of the rotary 
member and a Second cam that translates as rotating 
movement of the first cams is transmitted thereto 
through cam Surfaces of the first and Second cams, 

the Second cam being arranged between and in contact 
with the first cams and having cam Surfaces formed on 
both sides thereof facing the first cams, 

one of the first cams engaging with the Second cam when 
the key tops of the keyboard are lowered, 

the other of the first cams engaging with the Second cam 
when the key tops of the keyboard are raised. 

12. An information device comprising a keyboard that is 
So Structured that key tops are raised and lowered as a sliding 
member is slid, a lid portion that can be opened and closed 
with respect to a body portion in which the keyboard is 
housed, and a keyboard Slide mechanism that makes the 
Sliding member slide as the lid portion is opened and closed, 

wherein the keyboard Slide mechanism comprises: 
a rotary member that rotates as the lid portion is opened 

and closed; 
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converting means for converting rotating movement of 
the rotary member into translating movement, and 

movement magnifying means for magnifying the trans 
lating movement produced by the converting means, 

wherein, as the lid portion is opened and closed, the 
rotary member rotates, and the key tops are raised 
and lowered by converting the rotating movement 
of the rotary member into translating movement 
with the converting means, then magnifying the 
translating movement with the movement magni 
fying means, and then transmitting the magnified 
translating movement to the Sliding member. 

13. An information device comprising a keyboard that is 
So Structured that key tops are raised and lowered as a sliding 
member is slid, a lid portion that can be opened and closed 
with respect to a body portion in which the keyboard is 
housed, and a keyboard slide mechanism that makes the 
Sliding member slide as the lid portion is opened and closed, 

wherein the keyboard Slide mechanism comprises: 
a rotary member that rotates as the lid portion is opened 

and closed; 

a cam member for converting rotating movement of the 
rotary member into translating movement; and 

a lever member for magnifying the translating move 
ment produced by the cam member, 
wherein, as the lid portion is opened and closed, the 

rotary member rotates, and the key tops are raised 
and lowered by converting the rotating movement 
of the rotary member into translating movement 
with the cam member, then magnifying the trans 
lating movement with the lever member, and then 
transmitting the magnified translating movement 
to the Sliding member. 

14. An information device comprising a keyboard Slide 
mechanism as claimed in claim 12, 

wherein keys of the keyboard are individually provided 
with linking members and, as the sliding member is 
slid, the linking members rotate in Such a way as to 
raise and lower the key tops placed on the linking 
member. 

15. An information device comprising a keyboard Slide 
mechanism as claimed in claim 13, 

wherein keys of the keyboard are individually provided 
with linking members and, as the sliding member is 
slid, the linking members rotate in Such a way as to 
raise and lower the key tops placed on the linking 
member. 

16. An information device comprising a keyboard Slide 
mechanism as claimed in claim 12, 

wherein the lid portion can be opened and closed with 
respect to the body portion by being rotated about a 
rotary joint and, when the lid portion is opened to a 
predetermined angle with respect to the body portion, 
the key tops are raised to a predetermined height So as 
to be brought into a State ready for key input but, even 
when the lid portion is opened to over the predeter 
mined angle, the key tops are kept in the State ready for 
key input without being raised further. 
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17. An information device comprising a keyboard Slide 
mechanism as claimed in claim 13, 

wherein the lid portion can be opened and closed with 
respect to the body portion by being rotated about a 
rotary joint and, when the lid portion is opened to a 
predetermined angle with respect to the body portion, 
the key tops are raised to a predetermined height So as 
to be brought into a State ready for key input but, even 
when the lid portion is opened to over the predeter 
mined angle, the key tops are kept in the State ready for 
key input without being raised further. 

18. An information device comprising a keyboard Slide 
mechanism as claimed in claim 16, 

wherein the following conditional formula is fulfilled: 
02 tan (h+t)/l 

where 

0 represents the predetermined angle of the lid portion 
with respect to the body portion; 

h represents the predetermined height from a top Surface 
of the body portion to a top Surface of the key tops in 
the State ready for key input; 

t represents a thickness of a finger inserted between the 
key tops and the lid portion; and 

1 represents a distance from the rotary joint to a center of 
a key top nearest thereto. 

19. An information device comprising a keyboard Slide 
mechanism as claimed in claim 17, 

wherein the following conditional formula is fulfilled: 
02 tan (h+t)/l 

where 

0 represents the predetermined angle of the lid portion 
with respect to the body portion; 

h represents the predetermined height from a top Surface 
of the body portion to a top Surface of the key tops in 
the State ready for key input; 

t represents a thickness of a finger inserted between the 
key tops and the lid portion; and 

1 represents a distance from the rotary joint to a center of 
a key top nearest thereto. 

20. An information device comprising a keyboard Slide 
mechanism as claimed in claim 12, 

wherein the lid portion can be opened and closed with 
respect to the body portion by being rotated about a 
rotary joint and, when the lid portion is closed to a 
predetermined angle with respect to the body portion, 
the key tops start being lowered. 

21. An information device comprising a keyboard Slide 
mechanism as claimed in claim 13, 

wherein the lid portion can be opened and closed with 
respect to the body portion by being rotated about a 
rotary joint and, when the lid portion is closed to a 
predetermined angle with respect to the body portion, 
the key tops start being lowered. 

22. An information device comprising a keyboard Slide 
mechanism as claimed in claim 20, 
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wherein the following conditional formula is fulfilled: 
02 tan' (h+la) 

where 

0 represents the predetermined angle of the lid portion 
with respect to the body portion; 

h represents a height from a top Surface of the body 
portion to a top Surface of the key tops in a State ready 
for key input; and 

la represents a distance from the rotary joint to a nearest 
edge of a top Surface of a key top nearest thereto. 

23. An information device comprising a keyboard Slide 
mechanism as claimed in claim 21, 

wherein the following conditional formula is fulfilled: 
02 tan' (h+la) 

where 

0 represents the predetermined angle of the lid portion 
with respect to the body portion; 

h represents a height from a top Surface of the body 
portion to a top Surface of the key tops in a State ready 
for key input; and 

la represents a distance from the rotary joint to a nearest 
edge of a top Surface of a key top nearest thereto. 

24. An information device comprising a keyboard Slide 
mechanism as claimed in claim 16, 

wherein the keyboard slide mechanism consists of two 
portions arranged near both ends of the rotary joint, and 
the two portions of the keyboard slide mechanism 
operate in Synchronism. 

25. An information device comprising a keyboard Slide 
mechanism as claimed in claim 17, 

wherein the keyboard Slide mechanism consists of two 
portions arranged near both ends of the rotary joint, and 
the two portions of the keyboard slide mechanism 
operate in Synchronism. 

26. An information device comprising a keyboard Slide 
mechanism as claimed in claim 16, 
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wherein the keyboard Slide mechanism consists of two 
portions arranged near both ends of the rotary joint, one 
portion of the keyboard Slide mechanism making the 
sliding member Slide when the lid portion is opened 
with respect to the body portion, the other portion of the 
keyboard Slide mechanism making the Sliding member 
slide when the lid portion is closed with respect to the 
body portion 

27. An information device comprising a keyboard Slide 
mechanism as claimed in claim 17, 

wherein the keyboard Slide mechanism consists of two 
portions arranged near both ends of the rotary joint, one 
portion of the keyboard Slide mechanism making the 
sliding member Slide when the lid portion is opened 
with respect to the body portion, the other portion of the 
keyboard Slide mechanism making the Sliding member 
slide when the lid portion is closed with respect to the 
body portion 

28. An information device comprising a keyboard Slide 
mechanism as claimed in claim 12, further comprising: 

alerting means for making a user notice that the lid portion 
has been opened with respect to the body portion and 
the keyboard has been brought into a State ready for key 
input. 

29. An information device comprising a keyboard Slide 
mechanism as claimed in claim 13, further comprising: 

alerting means for making a user notice that the lid portion 
has been opened with respect to the body portion and 
the keyboard has been brought into a State ready for key 
input. 

30. An information device comprising a keyboard slide 
mechanism as claimed in claim 12, 

wherein the lid portion is provided with a display portion. 
31. An information device comprising a keyboard Slide 

mechanism as claimed in claim 13, 

wherein the lid portion is provided with a display portion. 
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